I. Introduction
It is widely believed throughout the electric power industry that more transmission is needed in the United States to maintain grid reliability and to meet growing demand. The level of investment in transmission infrastructure in the United States declined through the 1990s to less than $3 billion per year (adjusted for inflation) in 1999, down from an average of $5.5 billion per year in the mid-1970s. 1 Since that time, investment in transmission has once again started to rise, reaching an estimated $9.5 billion in 2008, and is projected to rise to $10.3 billion in 2009 and about $11 billion in 2010. 2 Despite this increase in transmission investment, the North American Electric Reliability Corporation (NERC) cautions that even more transmission is needed. NERC's latest reliability assessment projects that transmission miles will increase approximately 9.5%, but generation will increase by about 21% over the next decade and hence, some regions may start falling below a reliable transmission capacity margin as early as 2010. Finally, higher quality renewable energy resources tend to be located in remote areas, away from loads, and available transmission infrastructure in these areas tends to be undersized as compared to the available renewable energy resources. Expanding transmission in these regions is seen as necessary for LSEs to be able to meet state RPS requirements. In addition, seeing the business opportunity spurred at least in part by state RPS requirements, renewable energy generation developers have flooded the generator interconnection queues of transmission providers in several regions across the country. 
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The CREZ TSP designations have been challenged by the Texas Industrial Energy Consumers and the City of Garland, whose municipal electric utility operates as Garland Power & Light. Both of these entities object to the way the TSPs were chosen, especially with respect to the selection of three new entrants, Cross Texas Transmission, Lone Star Transmission, and Wind Energy Transmission Texas, arguing this will not lead to a least cost solution. The City of Garland especially objects to the PUCT leaving out municipally-owned utilities from the CREZ plan because they are not required to obtain a CCN to construct transmission. The PUCT had imposed a requirement that only TSPs that are required to obtain a CCN may be selected to construct CREZ transmission. Following PUCT denial of two motions for rehearing, the City of Garland has launched a lawsuit challenging the rulings. Utilities Commission (CPUC), which is required to act upon the plans within 180 days.
In addition, the utilities may recover transmission development expenses during construction at the weighted average cost of capital, including a return on equity. SB 07-100 also requires the utilities to consider how transmission development could encourage local rural ownership of renewable energy facilities, such as through creation of renewable energy cooperatives.
Xcel Energy submitted its first SB 07-100 plan in 2007 with a preliminary set of four ERZs and a CPCN for one new transmission line in northeastern Colorado that the CPUC approved. This plan was subsequently updated and resubmitted (as a preliminary plan) on November 24, 2008, taking into account the GDA information developed by the SB 07-091 task force that was not available when the first plan was created. 
IV. California Initiatives
California has an RPS requirement of 20% renewable energy by 2010 and a policy goal of 33% renewable energy by 2020. 20 State agencies and numerous market participants have identified transmission as a primary barrier, and various initiatives are underway. 
A. California Independent System Operator (CAISO) Location-Constrained Resource Interconnection
A central issue with transmission expansion is the "chicken and egg" dilemma, whereby generation developers cannot construct generating projects because of a lack of transmission, yet transmission is not developed because of a lack of generation to help pay for it. The chicken and egg problem is particularly pronounced for renewable-rich areas, as the cost to fully develop the transmission necessary to access these areas is often considered too much for one developer to bear.
The CAISO's location-constrained resource interconnection (LCRI) tariff, approved by the Federal Energy Regulatory Commission (FERC) on December 31, 2007, was designed to overcome the chicken and egg obstacle. 21 For an identified resource area (which is not limited to renewable energy, but the first areas are likely to be renewables-oriented), the CAISO will recover new transmission costs through its transmission access charge that is assessed to all loads in the CAISO grid. Transmission facilities must be included in the CAISO's transmission planning process and turned over to the CAISO's operational control once in operation. In addition, there must be a demonstrated interest of 60% or more in the transmission capacity, of which at least 25% is from interconnection agreements. The other 35% could be from power contracts of five years or longer, additional interconnection agreements, being in the CAISO interconnection queue and paying a cash deposit to the CAISO equal to the cost of all interconnection costs, or a cash deposit of five percent of a generator's pro rata share of the capital costs of a proposed transmission facility in a location-constrained resource area.
Once the transmission is built and generators begin coming online, they will pay a pro rata share of costs going forward. 22 
B. California Renewable Energy Transmission Initiative
In September 2007, the California Public Utility Commission (CPUC), the California Energy Commission (CEC), the CAISO, and California's Publicly-Owned Utilities (POU) launched the California Renewable Energy Transmission Initiative (RETI), which aims to identify Competitive Renewable Energy Zones (CREZ) in and out of California, and the transmission needed to access those zones. RETI is intended to feed into the CAISO's LCRI process. RETI is organized as a stakeholder collaborative with the goal of building a broad base of support for the transmission projects necessary to meet state RPS and greenhouse gas reduction goals. RETI work is being conducted in three phases. In Phase I, RETI identified and ranked CREZs in California and neighboring areas that can provide significant electricity to California consumers by 2020.
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The RETI participants developed a ranking system for assessing CREZs that accounts for the economic cost effectiveness of developing the resources in each zone, the environmental impacts of doing so, the degree of development and scheduling certainty associated with each zone, and other factors that can result in providing renewable supplies to California in the required timeframe. RETI's Phase IA report, released May 21, 2008, described the methodology, assumptions, and resource information sources used to create the economic and environmental ranking systems. 26 The Phase IB report, released January 2, 2009, identifies the CREZs and their relative rankings. The highest-ranked options include six in-state CREZs with a combined potential energy output of 74,300 GWh/yr. The report notes that some of these zones, including Tehachapi and the Imperial Valley, are already associated with three major transmission projectsTehachapi Renewable Transmission Project, Sunrise PowerLink, and the Green Path North. The report also identified approximately 15,000 GWh/yr of out-of-state CREZs that are competitive with California zones -wind and geothermal in British Columbia, geothermal in Oregon and Nevada, and wind in Baja California Norte.
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Phase II consists of further refining the CREZ analysis and developing conceptual transmission plans for accessing the resources. The Phase 2A Final Report outlined a conceptual transmission plan designed to facilitate meeting the 33% by 2020 renewables goal. Phase III will involve identifying and composing specific transmission project proposals and working with the CAISO and POU transmission planning processes to implement the projects.
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C. California Public Utility Commission Transmission "Backstop"
Pursuant to the California Public Utilities Code § 399.25 that came into being when California adopted an RPS, the CPUC guarantees that a utility can recover the costs of transmission projects built for meeting the California RPS through retail rates in the event that FERC disallows an application for cost recovery of wholesale costs. The backstop operates on a project-by-project basis applying only to generators that have first attempted cost recovery through FERC. The backstop applies to in-state network or generation tie facilities that serve multiple RPS-eligible generators. Generator-tie facilities must have at least one CPUC-approved RPS contract. Finally, it must be demonstrated that the facilities are necessary to meet the California RPS and normal cost recovery methods are unavailable.
V. Bonneville Power Administration Network Open Season
The Bonneville Power Administration (BPA) launched its first network open season in April 2008, moving away from a prior business model that required generators to provide up-front financing for market-based transmission. BPA's network open season program offers transmission service to all entities that request service on BPA's network (excluding interties), with parties required to commit in advance to purchase a set amount of transmission capacity via a precedent transmission service agreement. The precedent transmission service agreement requires applicants to provide at least one year of transmission charges in advance. 30 Under these agreements, BPA has committed to provide the new transmission service if it can be offered and paid for at BPA's embedded cost rate and if BPA can meet the requirements of the National Environmental Policy Act (NEPA). In addition, BPA will pay for preliminary engineering and design studies. If a transmission service request would require an incremental rate (i.e., customers would have to pay an additional amount above the listed transmission rate), then the precedent transmission service agreement is terminated, and transmission customers are responsible for funding engineering and NEPA studies. 
VI. Southwest Power Pool's Balanced Portfolio Approach
The Southwest Power Pool, Inc. (SPP) has implemented a new system for evaluating and developing economic transmission system upgrade projects on a regional basis. The Balanced Portfolio approach evaluates groups, or portfolios of economic transmission projects, for inclusion into the SPP regional planning process, and allows SPP to allocate the entire cost of the upgrades to all SPP zones on a postage-stamp basis, under certain conditions. Portfolios will consist of transmission lines rated 345-kV or higher, but can also include supporting lower voltage infrastructure as needed, as long as the cost of the lower voltage support system does not exceed the cost of the higher voltage line. The aim is to find a portfolio of system-wide economic projects that will be both 'cost beneficial' and 'balanced.' To meet the cost beneficial criteria, the sum of the net present value of total benefits must be equal to or greater than the sum of the net present value of total costs over a 10-year period. To be considered balanced each zone must have total benefits greater than costs. For zones that have benefits below costs, SPP may include lower voltage transmission upgrades for that zone to determine whether that changes the benefit-cost ratio to positive rather than negative. In identifying portfolios, SPP will accept input from customers and stakeholders to complement their own assessments of the congestion and load relief required on their grid.
The CAWG examined various portfolios and requested that SPP staff conduct transmission development modeling and benefit-cost analysis on several options. On April 27 and 28, 2009 respectively, the SPP Regional State Committee and Board of Directors/Members Committee approved the first Balanced Portfolio. SPP had examined over 50 different projects to create a portfolio that met the regional criteria. The final portfolio (see Figure 4) consists of five new 345-kV transmission lines, a new 345-kV transformer, and a new connection between two existing 345-kV lines, and is projected to cost approximately $700 million. In January 2009, SPP formed the Synergistic Planning Project Team (SPPT) with the aim of having it address the deficiencies in SPP's transmission planning process. More specifically, SPPT will examine how the annual SPP Transmission Expansion Plan, the Balanced Portfolio, the SPP Extra High Voltage (EHV) Overlay 39 studies, and the transmission and interconnection queues can work together. SPPT was directed to review all strategic issues with respect to transmission service, generation interconnection, EHV inter-regional transmission, and wind integration. Part of the impetus for forming the SPPT was the less-than-expected outcome from the Balanced Portfolio process, due mainly to the constraints created by the requirement that the overall portfolio be balanced among all zones and the short 10-year timeframe. One of the SPPT's recommendations was to create a single, integrated planning process that focuses on regional needs. This long-range plan would include back-bone transmission expansion projects that include fortifying ties to other interconnections, and would be updated every three years. The plan would have a 20-year time horizon with a 40-year financial assessment (terminal value for the last 20 years).
considering prioritizing and fast tracking several EHV Overlay projects estimated to cost $2 billion, as part of the new planning process.
VII. Conclusion
State • Create open and transparent collaborative stakeholder processes for siting new transmission, facilitate active dissemination of information, and build support for specific transmission projects and related transmission development, especially for renewable energy projects; • Identify whether particular transmission projects will be required to interconnect renewable energy resources in the state or region to meet RPS requirements, and consider whether to include transmission expansion and development initiatives in RPS legislation; • Use Competitive Renewable Energy Zones or comparable mechanisms to ensure transmission solutions are developed in advance of building generation; and, • Identify and employ innovative cost allocation models for financing new transmission lines, such as the pro rata approach in the CAISO's Location-Constrained Interconnection Process.
Debate will undoubtedly continue on how to overcome transmission paralysis and best meet the needs of upgrading and expanding the nation's grid, as well as the development of an extra-highvoltage transmission overlay. In the meantime, experience from state and regional transmission siting initiatives aimed at expanding renewable energy development might offer lessons on how to circumvent traditional barriers to new transmission. Absent a national approach or federal transmission plan to coordinate and plan multiple regional and inter-regional proposals, these early models will provide a framework for increasing interstate cooperation, and perhaps result in transmission projects that bring remote renewable energy resources to load centers.
